Effects of adrenaline and prior exercise on the release of alanine, glutamine and glutamate from incubated rat skeletal muscle.
Catecholamines have been proposed as important regulators of the rate of amino acid release from skeletal muscle. In the present study, we have investigated the influence of adrenergic action and its possible interaction with exercise on muscle release and tissue content of alanine, glutamine and glutamate. For this purpose epitrochlearis muscles were dissected from resting and exercised (1 and 2 h) rats and incubated for 1 h in the presence or absence of adrenaline. In addition, muscles from water-immersed resting rats were included to separate the influence of the stress involved in the swimming exercise from that of muscle contractile activity per se. In muscles from untreated resting rats, the release, tissue content and total amount (released amount + tissue content) of the three amino acids were not influenced by 10(-7) M adrenaline; when the adrenaline concentration was raised to 10(-5) M only the tissue content of glutamate was significantly changed (-50%, P less than 0.001). However, in muscles of rats subjected to 2 h prior exercise or water immersion, 10(-7) M adrenaline significantly increased the release of glutamine (+ 48% and +34%, P less than 0.05) and glutamate (+38% and +27%, P less than 0.05). Moreover, 1 h of water immersion resulted in a significant increase in muscle glutamine and glutamate compared to values from the exercised and control rats. The data suggest that adrenergic action is involved in the regulation of muscle amino acid transport during exercise and that the stress involved in exercise may mask the influence of contractile activity per se on formation of amino acids in skeletal muscle.